Alteration of the synthesis of the Clp ATP-dependent protease affects morphological and physiological differentiation in Streptomyces.
The genes of Streptomyces coelicolor A3(2) encoding catalytic subunits (ClpP) and regulatory subunits (ClpX and ClpC) of the ATP-dependent protease family Clp were cloned, mapped and characterized. S. coelicolor contains at least two clpP genes, clpP1 and clpP2, located in tandem upstream from the clpX gene, and at least two unlinked clpC genes. Disruption of the clpP1 gene in S. lividans and S. coelicolor blocks differentiation at the substrate mycelium step. Overexpression of clpP1 and clpP2 accelerates aerial mycelium formation in S. lividans, S. albus and S. coelicolor. Overproduction of ClpX accelerates actinorhodin production in S. coelicolor and activates its production in S. lividans.